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(57) Abstract: A surface acoustic wave filter having a balance/unbalance converting function for improving the degree of balance, 
and a communication unit comprising it. A longitudinal coupling resonator type surface acoustic wave filter section (501) com- 
prises a first interdigital electrode part (503), a central interdigital electrode part (504), a second interdigital electrode part (505), and 
first and second reflectors (506, 507) sandwiching them. One comb-shaped electrode at the central interdigital electrode part (504) 
is divided substantially symmetrically into first and second comb-shaped electrodes (516, 517) along the propagating direction of 
surface acoustic wave. Between the first and second comb-shaped electrodes (516, 517), at least one of design parameters of the 
interdigital electrode parts (503, 504, 505) and the reflectors (506, 507) is differentiated between one and the other sides sandwiching 
an imaginary central axis A orthogonally intersecting the propagating direction of surface acoustic wave. 
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^ IDT503/5>bIDT504^ IDT505/5^IDT504^«S-f ZW&Mffil&ft&ft 

[0074] W_b<7>«t5^x IDT504^#'[4^®^(D^^[R]^2^fJb-C, 

^¥«^ti^7^^ci#'f4^®^^/^(C*5V>T, ^^2003-046369-^- 

[0075] £A±Bfc8l§US:J:5t^ ^i*<Bf&-:fc«fctm-©#^lft-?W:, £E«l*KJt:K:9M4* 

^^tx\m^mm^y^^(D^mm^tQ^m(D^mm(D^^m'r^t 

&X%2> 0 

[0076] IfeSfi©*— &ttft*WK&fttt<'rttiir>te.. ^(Dir>T<Dm 
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[0077] E110^ct5(-6o(D^^-r^^— flfHF-90lSr^spf^| 

#.8^902, 903&¥#fg-i§-a&H^U #^904^V^U906SrT— ^ 

[0078] &it7^x?v>i:m^Mirzmmb^xnm4<DmmmbT, m*.&. mi 

m&u *:(D±\^—htk(Dffimm io3^m^xm±vx, ^>^\zx*>i^y 
^~vmiL\mm\^xt£z>m&x\ w^tmwc7^^tmm^nx\ vos> ±v \ 
[0079] mn<D%$—&£T$m~<D&Mnx\^ 3^<onyrttirzim&&&m*%m&. 

&m*&&M£tix^tj:\,^mj& j $>s tsb\z.nw&&m&#m*i>mmmmistiit 

[0080] ifcfc, El36^i-j;5^ mi^-r^-^#^M#tt*ffi^^/^^501^ 

M#4»ffi&:7-f/>*gB551te:, 3ffi©IDT552~554£, IDT552— 554;0$f£ttk 

^IDT553^57pip^^511^tt^6«J^^$tV-CV^5 0 IDT553<DMftiJ<£>ID 
T552, 554tfS % -ttb^tb, i^M^*»M#^®^^^$P551(DIDT503, 
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[0081] tit* %m<D^—^X^m~<D^mX^ IDT503 (803) £IDT505 (805) <D 
J:^m~^>#^flg-C«, 40±5° YcutXfci&LiTaO S^£ffiWc#\ 3&IHas#S> 

3 

n«JD5Cai6>e>'b*>A»S^335, *H^li^^^PSbf x 64° -72° YcutXteiS; 
LiNbO \ 41° YcutXfcifcLiNbO t£¥<DWfcX\>mm£%5k1£%hM><> ±fE$J 

3 3 

[0082] (M©f£^l) 

^^H^-T?«Ell(c:*5V^, IDT504(D2^-fiJb^^f'J<bWmS516, 517 
IDT504^^^5«*^^T— ^^-CfeSlDTSOS^ifiV^iJ^-fie-t-^) 

^•fij<b#^m^5i6<D®^^t o 5/^^ > iDT504{z:mv^om 1 mm^^'r^mm 

T*fc6lDT505(CifiV^iJ^^Bi-5^fiJ<U#^«^517i«9t0. 001 m*:#<L 

[0083] i^v^T, *nM(Dm=MM<nmmz$5ifz>ftm -zhmtvx, mi^mm^m^- 
mm<DiiLft¥mm<D^&mm\z.x^-r 0 mmtx.x, ^m^mmmsw, 5 

xmi4K&fritx^-r 0 mm^m^rnxn, ^-m^mKMi^x^ am^mm 

[0084] EI7 (Dmmz$o\, vt, IDT804<D2#fiJb7t!ill, ^2^fiJ<b#^m^l816 

\ 817(D5^> 10X804^^^5®^^— ^«®T'fe?>^lcOIDT803tv:i£V^ 
i|iJ}C{i«-r^l^SiJ<L#^m^816(D«^kV^, IDT804^g|i9-^5«1l 
m^^>^/^«^fo^m2(^IDT805^i£V^{|lJ^^i«^5^2(D^f'J<b#^ffi 
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-^^^T^-To J£tfc£LT, mi, ^2<D^-fiJ<b#^«H816, 817(Dmmm 
[0085] il©i£fi©-^^j©^^^-f^j;% > ««¥»ft^afe#b"CV^ 

[0086] HJfiO^H^flg-Ctt, m<Dftm<VWmm516 (816) £f£2<D#fiKL 

[0087] mm<Dmmmm) 

riST— *«ffi-CfcSa$ 1 ©IDT503©*^«ffi*ttf>«fl8& «f <b|H]£Ni (HH6C0CC 
^i-IElSI) Sr. IDT504iIDT504(C^i9-^9«1im^^^/Vmffi-e&^m2(DID 
T505<7>ft^V«ffiJg©TOIi^^i>Wgg«l«tt)0. 002 A. I ( /I I : IDT©** ffifcTs^- 

[0088] *mrn<D&wi&m<oftm -%>mtL.x. mi7^ , $m<D<mmrm<nmj&<D 

^¥iS©U*^Iitt*t„ tttteLT, IDT504^IDT503(D«:^m^m 
©m^4 J '^^raHDT504aDT505cDft^^c^^^cj3,^^ggg|^^| 

c^Lfc, m-'&MM<Dim¥wm<Di&&*m$Lizxmi7i l z&ttx^ 0 mm 
(Dmmxmxn, m—^Mm^Mvx, iiLn^mm^m\^x^^t^t>^ 0 

[0089] E7©#|^^*5V>T> IDT804HDT804Mi9-£5«mf 3 5 T— 

&>5SS 1 ©IDT803Oft^mH?H tf>tt®f '^ffiggfilS:, IDT804<!rIDT804 KM 
^^5M^^>>^y^^fe^^2(DIDT805(7)^millt©«®JB I: t :, '^raEg 
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iftwo. 002 x \±%<uzm& {-mm) (Dmmw-mm^m^misicr.M.m 

BKX^-To )AMbVX, IDT804aDT803<D*^«ffimO«^tt^.^ffi£g||i!l 
DT804aDT805C0ft^S^<Z)f|^m^^rflSgil^[RlCt-Lfc, ^-^^!jCD 

[0090] «O^E^^-^^!JO^^-^^JJ;^^ > ^S¥«^^#b-rV^^ 

[oo9i] mm<Dm^m) 

Xfo&tiK mm^m^MmXHmUC^^X, IDT504aDT504«<9l^9*4^ 
>bm3&M(Ml9<DDX^L,fc$g.M) : &. IDT504iIDT504^|^'9^5*^^v'^ 

^/^mmxh^2(DiDT505tm2<Dvyu^^507(DM^mmm(Dmm^^'L^ 
[0092] ^mm<Dm^mm<D\^m -^j^lt, m2ot, mm(Dm^.mm<Dmm 

^mmm^^vt^ m-&mmim^mm<n^*mm\z.xm20K&fr^ 
x^-r 0 mmco^^Mmx^ m-vt&m^Mvx^ am^-mm^mvx^^^ 

[0093] mz y 07(D^^jov>T, mT804icmv&?mmm^>?+^m l mx3bz>m2 
(DmT805bm2<DV^^^807(DM^nm^<Dmmi^^>\^mmm^:, ^i^idt 
sosb^itDyyu^soecDM^nm^mm^^mmm^o. 01 xi±%<v 
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[0094] «<Z)m^SO»^0^^-^^iJj;9>b,M^¥^^^#bTVN^ 

[0095] mmco^rtM) 

T— ^•ltffi-efc§^lOIDT503<Dtt®tg(^duty(|2!22cDF/ / E)§:, IDT504Mp£ 
LTW5„ 

[0096] tAT^s *mM<Dm*j&WwftM -ShgkblsT, H]23^ ilo^A^i©^ 

mm^m^mxi^ m—&&m\zMLx* ma¥m&&& 

WL>X^ZZb&t>frZ> 0 
[0097] 07<Z>ff J&^^T, IDT804^^"9^9«ffim^T— ^^T'fc^KDI 

*m2.4\^-MMWk\Z.X7F-f 0 itmbL-X, IDT803©ttffiJttf>dutyfcIDT805©11 
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[0098] mM<Dm*Mm<D-m&M<D*fcm-&*m£<9h, mm^mm^m\.x^^ 

IDT505(805) <Dduty&1-'<Xgteb"&tc&, — ^<DdutyC^&^&ibi*-Ob 

O 

[0099] (HJS^fgH^fiJ 

mtmzxh^K mm^^wmxi-miK^x, iDT504O2#i<jwc##iij 

IDT503 V N{|IJ t^itti-^^ 1 (O 5># J< U&^«@5 1 6 <£>m^mtf>duty IDT 

[oioo] ^-r-, *mM(Dm-kMm<Dfcm -^j^lt, H25^ mmnm-twmnmm 

tf>duty^ ^f>J<b*^«a517(D«^}t^duty^|MlC^bfc N fg— fi£5feM<7^£fB 

[0101] E^fltJ&^^T, IDT804(7)2^f'JU7t^*'J<LWm^^5^s IDT8 

04^^9^5«^^^>^^S^^fe?>^2cDIDT805^jfiV>{|lJ^{i«-ra^2 
<£>#fi] < ««8 1 7 mUftOduty ^r, IDT804 ^^<9^5 MM if tf *T — 

it*5i 1 WIDT803 ^i£v Ki&m-r z>m 1 <d##k ufi-^m® 8 1 6com^it 
^duty^D^o. 04^#<bfc^(-»^y) (Dmm^-m^(D^m^m26K~M.m 
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[0102] nm<DM*i&i&<o—m^<D&ifimr&&m£w>* ««¥#«#3fc#L-c^s 

*Sffi-C*>5IDTfc:ifiv ^MKGLW-rZ>< U&#tm«£, 2#tdUfc#iiJ<U&J|* 
m^(Dfe^IDT(Cl^^^5«^^^^®«Tfc?>^tt25>fiJU7b<L#^ 

«^-fiJ<b#^ma516 (816) £#*'KUi1£S1l517 (817) (Dduty^-T^T^ft 
ib-li:fc^ % — gB<Dduty<D%m&?5*-Ob£V\ 

[0103] mm^wiAj&m 

mtm^x&ztK nn<DMAMmxtemiiz$d\^x, mTbo^mv^mmmtf 
T—^mmxh^mi(^iDT503tiDT504ttmKi^o^m(Dm^y^-w I mm(D\i° 

[0104] utiz, ^mm^mAmm^im^mt^x, 0271c, ^©igA^i^^ 

^ita^^S^^m^^^T^-f-o Ifc^^LT, IDT503iIDT504^OF^W^ 
tVfliH^^tVfh IDT505iIDT504(DRgcD^t o 5/^tt^iflfli^t:V^^ 

nranu-c, ¥M^^«n^TiH27^^^-a:T^-ro m 

[0105] &^[S70flij&^:iolvt, IDT804^i|i9^5*ffiif ^T-^.«ffi^fo5^lcDID 
T803tIDT804t^m^omm^n^m^y^-mmim<D^y^, IDT804M 
^^5«^m^^^«1lT^§^2(DIDT8O5tIDT8O4t^Spt9^5@0f^jo 
ttS^tWm^mgB^tV^J^O. 004^I^:#<bfc^(-^^!l)<D^itil51z# 
^(D^^m28iC~UmB^X^-t 0 JfctfcirbT, IDT803^IDT804^CDP^CD^ 
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[0106] mM<vmAMn(D~m3&M(D*tfm~fe%:m£<9h, mm^mm^mvx^^ 

[0107] 

1)K ^h\zM^M^^m^2^m-fs &IDT503, 505«avetL^LTV>5 

o ^<Dm. iDT504\zm , o^omm^r—^mmxh^mi(DioT503icmm.^x 

V^#tt*®&*i§^502A<DIDT\ te&W^VVZO^mM^V^, IDT504 

*tg^502Bi«9o. 004^ ( x ■. m^mm^m^mmm^y^x^^m^:) * 

[0108] ^Tt*^i©^«i©^'M^u, 030^ mM(D^%mm<Dm^(D 
urn ^mm<D^^mm^x^-r 0 tt^L-c, ##-[4^®^#s^502a > 502 

[0109] ^(DXyK, 3-IDT503, 505Zfr^ft\zW&mmfc&Mf-ZmimVX, ^ibtf) 

mmm^y^K^^m^h^m^. 2^mvtcir>T504tm f o^ymmm^r- 
xnmttezm 1 ^idtso 3^^£*vcv vs# 1 o^^ffi^tgT-^m® jttr 
s^«r, iuT504tm^ommm^yv^^mmt^^2(DiDT505Kmm^tix 
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[0110] tt, mMcD^jhftm-ViZ. ^'l£3lE2S*i^502A, 502Btf)IDT£>£t>*y:7 

^^"b-tir-C^^V^ £fc % H31£)J;5^ #1, ^2^^#J<LW«H516, 517 
O^^tt^^tt^B^ifc^^^^t^U, ##14^B^*^^-1201, 1 
202co^-«®mtV^^avMcm^^Tt>J:v\ 

torn] z(Dm, iBT504tmy)^mm^T—^mmt^mi(DiT)T503K^m\^ 

Wm^y?-*. IDT504 1 WO^Wm^-h^y^-r^Wm <h&5^2OIDT505 \Z. 
3ev^iJ^{i«^5^2(D^fiJ<U^m^517i^^nTV>5#'l4^®^*fig^- 

[0112] 032<D£5&-> -hl2#-t4^!ia^*fig^(^^-C, 2^*f#t£ieffi$t*ig 

^130l£rfflV\ 2^^f#tt*®^*^1301<DIDT1302tIDT1303^# 

[0113] IDT504i^^9«^fs^T-^««t^2.IDT503^ifiV^lJiCfiz:a-r 
6HlO^fiJ<Ult^«^516^^$tlTV>5lDT1302(Z)«^tV^^ > IDT5 
04iP^^5«^f§^Sv^^«@t^5IDT505^^VMIiJ^{igi-S^2(D^f'J< 
LTt^«a517^^$tVTV^IDT1303^«^mtV^-J:«9^#<^ ; 5<t9{--r^ 

[0114] mm^m^m) 

^5,iDT504^Pl9^5®^^T-^«a-efe5mi9IDT503^i^bTV^m 
l^#te*ffi)S*^502AcDIDT^y7^^^(^m^mk o ^^CDt o 5/^Jt(IDT(^® 
tt»fcTjx^-/i;7^^©*tt»fcry^-) IDT5O4j!:»0-&5«a*S^'>'^/l^t 
ffi^fcS»2©IDT505t^«ftL-CV^fg2©#tt^lB»[*lg^502B«t«90. 01/h 
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[0115] £ATt-, *mfc<Z>$tS-H&t&<DlfcR -S&mirL-C, IU33^ IIJfc^lB-HMtfJfllffc 
©tt*i¥«fflE©*S*S:l5«ilJ!lT^o UMtVX, #tt*ffi«#SB : 502A, 502 

[0116] ^<t5^ #IDT503, 505^>^n^n^#'l4^®IS*^^^L-C, ^ft<b 
5IDT504^|^^^5«®m^5T-^««it^<5IDT503^^$tL-CV^SW'l4^® 

/J^<i-5wt-c, ISIlf^P^#l^$it5:ti)stt5„ ^©Bg. idt5 

[0117] m3i<D£5\z, mi, m2<Dftm<ismvt'mm<D*:tiz:ftKmi, m2v>w& 
mmm^m^r^ti^timmu mi, *2©gw4*ffi«#i»i2(>i, i202(did 

[0118] -fc©^ IDT504^g|l9-^5«^^r— ^m^^IDTSOS^ifiV^fl^g-t- 
S^#J<b#5^a^516^^tbTV^#tt«®^*^1201(DIDTty7^ 
^(DfcV^ifc^ IDT504^P^^5*^fB^ s v-^-7-^«;^^^?)IDT505^ifiV^lJ 
mei-5^#J<b#^m^517^^tV-CV^#t£^®^*^1202(^IDT 

[oii9] (nmnm-t—xm) 

*>SiS % IDT504(Cpi9^5m^ti^5r — ^fi"Cfc5ll <DIDT503^^UTV > 
SmiW#tt^®^*M^502A(^IDTty7l/^^)ft^«TO(5Dmffim^^^ 
Eg$t£> IDT504^pt9-^9«^Jt^v'^yU*1l-Cfo5^2C0IDT505^^bT 
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V>S^2(D#^ffi^*^502Bj:«90. 06*#<LTV>5 0 #tt^®ifi*«^50 

[0120] «Tt*ift©fH — &m<Dftm -3b*fcUT, H34K1, MM(D^-\ — ^flSofflf 
#©#*B¥«£©tt*&!*»mT^"ro it^tbT, #t£^ffi#t#|g^502A, 50 
2BOIDT^7l-^(Dft^®1l^(D«ffim4 3 '^F^Egii^lIIDtLfc, g5Ht£5fc#!j 

t-c% ^mt^^wmm^m-ir^b^x^o iDT504tc*5tts 

% £-IDT503, 505Kl8l|l9^5«ffif ©ffitefcttJlbfcl^ 
[0122] Stfl, 031©«t5^ J£l, H2(D^#J<blt^m^516, 517^1, $&2<E>3SM4* 
ffife*^^Sr-€rtL-ett^^b, JSl, ^2O#tt*®»E*J6^-1201. 1202CDIDT 

DT504t^^5mm^T--^«^^5^1cDIDT503^iavMllJ^fiB-r6^ 
l^^#J<L#^m^516^^tLTV^l^»#^S^^ J f-1201(OIDTi 

/W*^^6^2©IDT505(c:3£V^iJ^{i»«^2<^^f'i<b#^tt@517^^ 

^nTv^^2o#tt^®^*^i202c^iDT^y7w^(os^mam^ma 

^btfX^&o 

[0123] (mn<r>%+-m&) 

^mm\^^mm<D^+-^m<Dmm^^m^mm(D^ihrmbm^x-h 
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&l<DW&mm&&M J ?-502A<DlDTkV7\<'?*<DmMfm<Dduty%, IDT504l-|^ 

[0124] uT\z*n-M<Dm+-mWi<Dftm -^tvx, Bi35tc N mm(om+^m<Dm 

[0125] ^<D£?K, IDT503, 505^r^tl/^#'l4^®^#»^^bT, ^CD«M 
<^duty£^£ibi2:5l§'£\ 2##Jbfc###KU&#tmil516, 517^WT6IDT5 

mwt£tix\ ^W'&mmfc&m*(Dmmm(Dduty£.iO'h&<i-z>z.bx\ ^m\t 

«fF^©W?:^it5wi:^t#5 0 IDT504K::i3tt5, £-IDT503, 5 

[0126] £fc, ^JS(7)^+-^T*f*#ti*S^*^502A^502B(7)IDT*5j:U?y7W 
??(Dlr^X<DmM^<D&\ity$:^t£h^t-ft, — g)5^-(Dtt^{CoV >-CcD#.m^ 
jf (Dduty&r^&ibiir-Ob £V \ 

[0127] Ei3i<7)i9^, mi, &2<Dftm<vMytmm<D^ti^fr\m&mm$i& 

M^ZZtl^timWcU «-#tt*ffi»*« ; ? : 1201, 1202(Om^mOduty^SV> 
[0128] IDT504^»?)^5mffi^^r— ^tiffi^Smi«>IDT503tCafiV^flfll!: 

{is -r sss i L#5btm^5 1 6 Kmupthx^ ^wfemmrnxm* 1 20 1 <d 

S@3ftf>duty£r, IDT504i:P|i9^5«^JH^ 5 >'^/V«ffii^S^2(DIDT505^ 
i£vMllJ^igi-6^2cD^fKb#^«®517(C^$nTV^^#tt^®^*fig^ 

i202<nnmm<Dduty£ysh£<tez>£?^'rz>^bx\ w-mit^-^m^ffim* 
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[0129] E32<Z><fc5l^ #^®«*«^Sr2ir?-*t#14«BB«#«^1301i:U 

#10X1302, 1303O«^fg(Dduty$r^^Tt)J;V\ *:<£>BS % IDT504i:P«9^ 
5«^^r-^«^^S^lOIDT503^a£V^iJ^iS«^l<Z)^f'J<bW 
«fli516tCgaK*tbTV^SIDT13O20D®fliJg©dutySr % IDT^OAtWO^O^M^ 
^^>^/l^S1lt^^^2<DIDT505[CaffVMliJ^{i»^6^2O^fiJ<L#^aa5 
17^^tbTV^IDT1303(D«^(Ddutyj;f9/J^<^6j;5^-r6^tT\ 

[0130] m32-m, IDT504©##J§ftTVv&v><L#;R«ffifl5, ffeOllffli^liStfST'- 

[0131] sat, ±.tz(Dmm(Dm-fo^m-t-~<n&wmx^ gaM&m-rmsmtvx* 
mmxh^,m(Dmn.mwm^m^t^Bm^^t^mmvti 0 

[0132] _b|EO^(D^-^V>b^+-<D#^«i^|am^#ISP^f*, ^^rlDTO 

[0133] *»w©#tt«ffi«7>f^w:, ^mm<D^\f—^>^t^^mm<D^\i — y 
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Miami, fg2cD##J<Ufr:|£S^te, ZinZtls Hi, »2©<LSi«1BfflJ^j£V^ 

[2] ifjfE^^tt^&ij^s^;^ 

-[33- Btj|E^^<LM«a^^2o0^«^(0^4^r-x«^^c«^#«®<b 
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mm, mmm2<\^mmmntmm^<^mmm^t(Dm } o^x^^m t mm^ 

[7] mm^^<^Mmmu(02^(DM^mm^(Dmm^KT—^mm^tcn^m 
mmm^'bmmm^K mm^2<D<^mmm^>t, m2<D<i,mmmm^m<o^m2 

m m^&<^mm^2^<Dm^mm^<Dmm$m^>yi-jummxm, m 
^m2<\,mmmmtm2<vmmmmzm v )^m2(Dvyi-^t(Dmmm^^m 
rnmfiK mumi<\^mm^tmmmi<^m l mmm i o^x^^mi(o^u 

[9] mtzm<vmmmm(D<pf£<bh—n<Dmmm<v^~-^~J)K mtzwi2<i,m 
. . mm^(Dmmm<D^—^—x^h±^.<^tix\^ m^m-s^^-m^im _ 

do] mm^^<\^mmmn(D2^(DM:^mmm(Dmm^^r-^mm^tcm^m 
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fufEjgl<LMS®g|$^ ^l^fiJ<L#^«^^^^ 0 xv^$|3^^ttS^ 

^y^-mmmm<Dmmm^y^-AK mtzm2<vmmmi®t, m2^m<\^m^mMt 
[13] mmmmt. mmi±mmm±^mm^thtc.mm^m^mw'\^mm^y^^n 

^mmm^<Dmm^<vmmmum^ommm^r-^mmx^,mm^2 
<D<vmmmu<Dm^^<vmmmutm^<>x^^mmm^^-r^'mmx 

mjjfaw&oX2ftmt5thtzmi, &2(Dftm<^Mvtmmxm&tsthx&<9, 
mmmi, ^2<D^m<vm^mmi±. ^ti^ti.mi, m2<D<i.mmmmzm^ 
MKmmisnxm. ^oii, m2<D¥ L mm ^^K^^^m^xm, 
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mtzmi, m2^i±mm^m^<Dn$Yy<y^-^m^x^^t^mt-r^ 

[16] MIEmi#'l4^®^*^^^^t?><LMS®^ty-7^^t(0«^m t t 1 ^raSB 
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